spectrometer, an activated charcoal finger (VG 1200B only) submerged in a constant boiling mixture of dry ice and acetone was used to remove gases with a molecular weight greater than 60 or 80 (primarily other noble gases). A second SAES ST101 active gas getter operated at room temperature further purified the argon-rich gas in the mass spectrometer. Argon isotopes with masses 40 through 36 and CO 2 (mass 44) were analyzed as a function of time in five to seven analyses cycles.
INTRODUCTION
This publication contains reduced 4 0 Ar/ 3 9 Ar geochronology data of 39 rocks (47 analyses) collected by geologists from Consejo de Recursos Minerales (CRM) in various areas in Mexico ( fig.1-10 ). Also included in this report is information on rock type and the geographical location of the samples (table 1) . Table 1 is in alphabetical order of the different regional offices of CRM in
Mexico. These analyses were done under Annex 2 of the Memorandum of Understanding between the U.S. Geological Survey (USGS) and the CRM. This is the second report produced under this Annex; the first report was published in 2003 (Iriondo and others, 2003) . The results presented here are intended only to be a preliminary publication of these geochronology studies, and the data are not interpreted in a geological context. Therefore, users unfamiliar with argon isotopic data should use these results carefully. This report is primarily a detailed source document for subsequent scientific publications and maps that will integrate this data into a geological context.
METHODS

Sample Preparation
All of the rocks provided by CRM were crushed, ground, and sized using 250, 180, and 150µm sieves (60, 80, and 100 mesh, respectively). We used the largest size fraction possible of the target mineral that is free of inclusions from other mineral phases. Mineral separates of hornblende, muscovite, biotite, and K-feldspar (including sanidine) were produced using magnetic separation, heavy liquids, and hand picking to achieve a purity of >99 percent. Basalt and basaltic andesite samples were processed through heavy liquids and(or) magnetic separation to remove phenocrysts from the volcanic matrix. The resulting volcanic matrix samples were leached with 10 percent cold
HCl to remove any traces of secondary calcite. All samples were washed in acetone, alcohol, and deionized water (X3) in a Branson B-220 ultrasonic cleaner to remove dust and then resieved by hand.
Aliquots of sample were packaged in copper capsules (aluminum for sanidine) and sealed under vacuum in quartz tubes. The samples then were irradiated for 20 hours (package KD29) in an aluminum container in the central thimble facility at the TRIGA reactor (GSTR) at the USGS in Denver. The monitor mineral used was Fish Canyon Tuff (FCT-3) sanidine with an age of 27.79 Ma (Kunk and others, 1985; Cebula and others, 1986) relative to Mmhb-1 with an age of 519.4 ± 2.5
Ma (Alexander and others, 1978; Dalrymple and others, 1981) . The type of container and the geometry of samples and standards are the ones described by Snee and others (1988) .
Sample Analysis
The samples were analyzed at the USGS Thermochronology laboratory in Denver, by using a VG Isotopes Ltd., Model 1200B or a Map 216 mass spectrometer both fitted with an electron multiplier using the 4 0 Ar/ 3 9 Ar step-heating method of dating or 4 0 Ar/ 3 9 Ar laser fusion dating. The samples were heated for 10 minutes per step and followed a schedule of three to twenty one steps per sample. The number and temperature of heating steps were selected in an attempt to limit the percentage of gas released to less than 20 percent per step for most samples. Biotite aliquots also were melted in a single heating to produce total fusion ages.
Heating of samples was done in a small volume, molybdenum-lined low blank tantalum furnace similar to that described by Staudacher and others (1978) . The temperature was monitored by a W 5 Re-W 2 6 Re thermocouple and controlled by a proportional programmable controller. The furnace and the rear manifold of the extraction system were pumped between steps with a turbo molecular pump. Two isolated ion pumps evacuated the front manifold and the mass spectrometer tube between each incremental step. The gas to be analyzed was purified in the first manifold by a SAES ST707 Zr-V-Fe getter (VG 1200B) or a SAES ST101 Al-Zr getter (MAP 216) operated at room temperature and by an incandescent tungsten filament. Gas was equilibrated with the second manifold with an empty cold finger (VG 1200B only) in the first manifold at LN 2 temperature to trap water and other condensibles, then isolated and cleaned in the front manifold with a SAES ST101 AlZr getter operated at 400°C and with a Ti getter operated at 350°C.
Prior to the admission by expansion methods of the argon dominated gas to the mass four tables (tables 3-6). Table 3 contains the results of biotite total fusion analyses that were run on the VG 1200B. Table 4 contains the results of step-heating runs from the VG 1200B. Table 5 contains step-heating runs from the MAP 216, and table 6 contains results from laser total fusion runs from the MAP 216. In all of these tables, each sample starts with a line that gives the sample number, rock unit, the material analyzed, and the J-value used with its analytical uncertainty, the sample weight in milligrams (except for table 6 where the number of grains fused per analysis is listed), and the packet and package number from the irradiation. The tables include a step label for each analysis (except table 3), the temperature of the step, the percent of potassium derived 3 9 Ar K for each step (the total for all steps in a single sample is 100 percent, except for table 6), the radiogenic yield (percentage of 4 0 Ar R that is derived from the decay of potassium), moles of 3 9 Ar K , a corrected 4 0 Ar R / 3 9 Ar K ratio from which the age can be directly calculated, apparent K/Ca, and K/Cl ratios for each step, a calculated apparent age for the step (in millions of years), and an estimate of the precision of each age at the 1 sigma level. The sample precision includes estimates of the errors that are unique to a single sample and can be used only for comparisons with other steps of the same sample. This error estimate does not include the error in "J". The last line in the table represents the total gas results for the sample. Note that no analytical error is calculated for the age in this line. If the sample has a plateau age, the percentage of 3 9 Ar K on the plateau, the steps on the plateau, and the plateau age and its precision are printed. The plateau, when present, is listed in the final line of the sample. In table 6, a weighted mean age for those laser fusion results that agree in age within the limits of analytical precision is the final line of the sample entry.
Locations of the samples presented on figures 2-10 and some of the data from tables 4, 5, and 6 also are presented graphically following the tabular data. The VG 1200 step-heating results are presented in age-spectra diagrams ( fig. 11 ) that plot the cumulative percent 3 9 Ar K of the steps against apparent age in millions of years. The precision estimate used to construct the error boxes of each step is at two-sigma. The upper, smaller graph plots the apparent K/Ca ratio of each step against cumulative 3 9 Ar K released. Map 216 step-heating results are presented in much the same way on figure 12 but also include a plot of radiogenic yield and apparent K/Cl. Ar ratio of the sample (the inverse of the y-axis intercept), the MSWD of the data (a goodness of fit indicator), the number of points used in the age regression, and the percentage of gas included in the correlation (except for fig. 13 ). For additional information on the sample data sets see Haugerud and Kunk (1988) and Deino (2001) .
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Figure 9. Sample location for samples collected by geologists from the Oficina Regional Saltillo. Background geologic map corresponds to Carta Geologica de la Republica Mexicana (1:2,000,000). Abbreviations: bio (biotite); plag (plagioclase); vm (volcanic matrix); wm (white mica). Background geologic map corresponds to Carta Geologica de la Republica Mexicana (1:2,000,000). Abbreviation: K-spar (K-feldspar). Figure 11 . 40 Ar/ 39 Ar age spectra and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the VG 1200 spectrometer at the USGS Thermochronology laboratory in Denver, Colorado. Figure 11 . 40 Ar/ 39 Ar age spectra and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the VG 1200 spectrometer at the USGS Thermochronology laboratory in Denver, Colorado.-Continued Figure 11 . 40 Ar/ 39 Ar age spectra and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the VG 1200 spectrometer at the USGS Thermochronology laboratory in Denver, Colorado.-Continued Ar = 295.5± 0. All precision estimates are at the one sigma level of precision. Ages of individual steps do not include error in the irradiation parameter J. No error is calculated for the total gas age. by CRM geologists from different areas in Mexico. These data were produced using the MAP 216 spectrometer at the USGS Thermochronology laboratory in Denver, Colorado. . 40 Ar/ 39 Ar age spectra and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the MAP 216 spectrometer at the USGS Thermochronology laboratory in Denver, Colorado.-Continued Figure 13 . 40 Ar/ 39 Ar probability diagrams (ideograms) and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the MAP 216 spectrometer (laser technique) at the USGS Thermochronology lab in Denver. Figure 13 . 40 Ar/ 39 Ar probability diagrams (ideograms) and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the MAP 216 spectrometer (laser technique) at the USGS Thermochronology lab in Denver.-Continued . 40 Ar/ 39 Ar probability diagrams (ideograms) and inverse-isotope correlation diagrams for samples collected by CRM geologists from different areas in Mexico. These data were produced using the MAP 216 spectrometer (laser technique) at the USGS Thermochronology lab in Denver.-Continued
